
The referral of genera lo part i< bes follows

Heywood,

Hail ii ill (1977). The sequence of

trihes used within suhfamilies is alphalietical. hut

tubal malposition ..("each siiblaimlv follows liicini'i

(1994), with recognition of trihe Tageleae. after

Strother (1977). Chloroplast I)NA and morpholog-

ical eladi-lie anaUses (e.g.. Ui. inn. I
*».".7: Jan-en

et ul.. 1992) are in reasonable agreement that the

family should he di\ided into three suhfamilies.

Han i . , \-i. i. ml. i. md < ichorioideae.

Most of the counts reported here come from Aster-

Anthemideae. Our count of /; = 12 for Ta/ia-

II .ll I Otlsldl Mil.

the eoiistanev of a 9 throughout the genus. Hey-

wood & Humphries (1977) also reported several

very unusual chromosome numbers for Tnnnrelum.

such as 2,i ~ 21. .VI, and 50. hut n<> literature is

been counted

previously as n = 10 (Villa. 1978; Jansen & Stues-

sy. 1980; Dillon & Turner. 1982; Baltisberger.

1988). Our count of n = 5 establishes what appears

to be the diploid level within this species. Dillon

& Turner (1982) distinguished this South American

species from the closely related North American

taxon. 4. subulatus Michx.. emphasizing differences

in characters of the involucre. Aster subulatus has

repeatedly been found to be diploid (n — 5). except

for one tetraploid count by Turner ( 1978) from Flor-

ida, and other reports of tetraploidy from Asia and

Africa (Turner & Lewis, 1965; Matsuda, 1970; Mi-

vagi. 1^71). Our report of a new chromosome level

for t. squamatus. therefore, suggests that it. too. has

undergone iuf raspeeilic polyploids and that tetra-

ploid cvtodemes have evolved independently Within

Of the 27 species of Erigeron found in South

America (Solbrig. 1962), 10 species have been

counted \E. undicola DC. E. ccuadnriensis Hieron..

E. femandezianus (Colla) Solbrig. E. kartnnsLiainis

DC., E. laneeotatus Wedd.. E. leptopetalus Phil., E.

leptorhizon DC. E. ma.ximus (D.Don) DC, E. my-

ositis I'ers.. and /•,'. nipiroln I'hil.l. Our count of n

= ca. 27 for E. apieulatus is the first for the species

and is at the hexaploid level. Another first count of

„ = 36-40 for E. pinnatus is apparently at the

octaploid level. Erigeron knni insl.innus, a pantrop

ical weed native to Mexico and Central \merica

(Solbrig. 1962). has previously been counted as

diploid, triploid (2// 271). tetraploid. and hex-

aploid from populations in Mexico and Central

\merica. < > 1 1 1 count troni South \inetioa ( bouadoi I

is also tetraploid. However, there is also one diploid

report from Kcuadoi lor tins -pcoies (Olsen, L980).

This is the only diploidv reported in the genus Er-

igeron from South America. An interesting obser-

vation is thai hcxaploids and ... taploids pic.loini

uate ill South America, whereas diploid- largely

prevail in North America and Central America.

This geographical partitioning lielween plnidy lev-

els suggests that the genus mav have originated in

\nrlh America, which might be expected based on

the greater number and diversity of species in that

Only one chromosome count has been reported

previously for Hinterhubera (//. imbrieata, n = 9;

Powell & Cuatreeasas, 1970), which comprises four

species in the Andes. Our count of n — ca. 9 for

//. lugesgui is consistent with the basic number v

= 9 and is the firsl count for the species.

Oritrophium, a genus with 15 species mainly dis-

tributed in the Andes (Mabberly. 1987) and once

treated as a section of Erigeron (Rentham & Hook-

er. 1873). has had. until now. only two climmosom

allv known species {(). aciculifolium Cuatrec, n =

9. Turner et al.. 1<>67 and 0. hirtopilosurn (Hieron.)

Cuatrec. n = 18. Dillon & Turner. 1982). Our new

ably also a tetraploid. The three closelv related

genera \ster. Oonvzo. and Erigeron have basic nuni-

found in Oritrophium.

Eupatorieae. Ageratina is composed of five

subgenera and about 248 species and has very di-

verse chro some numbers (King A h'nhnison.

I«>87). \lthough variations are known to exist with-

in particiil.n s|„,
i es comprising subgenus Vgera-

tina (Crashoff et al.. 1972; King et al., 1976), the

basic number is likely .v = 17 (King & Robinson.

I

( )87). Among our counts for three species belong

ca. 18) and A. rlnpodea (n = ca. 18). are reported

for the first time, \geratina iizungaroensis. howevei.

is counted as n = 12 and n = 16-18 from two

< hi Ut .1 it population- from Kcuador. Previously re-

ported chromosome numbers for this species were

n = 17, with or without one or more fragments

(King et al.. 1976). Whether our count of n = 12

reflects an aberrant plant, a stabilized cytotype, or

apouhxis cannot be determined at this time. More

sampling is needed.

i
• .,,/ has ovei D>5 known -peel.'- (King

& Robinson, 1987); only 17 species have been

counted (King & Robinson. 1970; King et al..



i parthenium (L) Bernh.

*Tanacetum cineranaefolium Sch. Hip.

ECUADOR.Chimboras

bamba, SN 5825.

ECUADOR.Loja: 50.6

*\slr, stpiamalns (Spivnj..) Hiemn

Baccharis latifolia (Ruiz & Pav.) Pers.

' s"..//./ IS I ltl.ik.-l I r.

ECUADOR.Cafiar: 7.7 km N of Canar S

5787.

ECUADOR.Pichincha: 2.2 km N of Tarn

SN 5787.

VENEZUELA. M&ida: Paramo Piedras t

cas, BG3959

ECUADOR.Tungurahua: 21.9 km N of F

bamba, SN 5943.

ECUADOR.Azuay: 20.9 km S of Cuenct

liut'-ihuhrni imhrinit

I l I'Mniiii \|

"Ageratma cuencana
(

H. Rob.

H. Rob.

'*Ageratirm rhypodea (I

*Chromolaena leplo, , /;,,/.. 1 1 M

H. Rob.

Ox^lohusf-himhlifmis^-h. Pip

VENEZUELA. Merida:

cas, BG3954.

VENEZUELA. M«rida:

cas, BG3953.

VENEZUELA. Merida:

cas. BG3873.

ECUADOR.Chimboraz

Paramo Piedras Blai

Paramo Piedras Bla.

: I,'. I) V

jabamba. NY 5837.

ECUADOR.Cotopaxi: 16.2 km S „

SN 5952.

ECUADOR.Tungurahua: along pat

end of Banos to Chaupi, SN 580

ECUADOR.Loja:21.4km NNWo

SN 5921.

ECUADOR.Loja: 13.9 km NE of J

SN 5916

ECUADOR.Tungurahua: on path f

ECUADOR.El O
SN 5859.

VENEZUELA. M
,-a>. BG. ;<><«,.

: Paramo 1 Ir Bl

: Paramo Piedras Bla.



CmviLissa niulans I'oepp. & Erull.

\hm„rtisjl,ivrrioides H.B.K.

! - /»' •< - • .1 '•'• •' ti X VV.ilp i S. K

Blake

INULEAK
Gamochaeta americana (Mill.) Wedd.

« ,1 ! i
i.,

i i.l

Senecio formosus H.B.K.

**Seneao leretifolim (H.B.K.) DC.

l'\(,KTi;\K

ECUADOR.
SN 5854.

ECUADOR.Pichincha: 2.2 km N of

SN 5786.

ECUADOB.Tungurahua: 38.4 km N

of Riobamba, SN 5945.

VENEZUELA. Merida: Paramo Piedr

cas, BG3965.

ECUADOR.Loja: 50.6 km N of Loja

5911.

ECUADOR.Cafiar: 6.7 km S of Susc

593 1.

ECUADOR.Cafiar: 3.3 km N of Can;

5927.

VENEZUELA. M<

cas, BG3920.

ECUADOR.Chim

5831).

: Paramo Piedras Blan-

zo: 10.5 km S of Caja-

zo: 15.0 km SWof Ca-ECUADOR.Chirr

jabamba, SN 5838.

ECUADOR.Cotopaxi: 12.6 km S of Machachi

SN 5951.

VENEZUELA. Merida: Paramo Piedras Blan-

cas. BG3906.

VENEZUELA. Merida: Paramo Piedras Blan-

cas, BG3870.

KCl \D()R. Chimbora/o: 8.6 km NWof cen-

albicans (I). Don) Ferreyra

lliiml). & Bonpl.) Less.

ECUADOR.Chimbora/o: 111 km SW <»l Ca
jabamba. SN 5845.

ECUADOR.Chimborazo: 34.1 km N of jet. i

to Huigra. SN 5934.

ECUADOR.Azuay: 54.2 km NNEof Saragu

KCl \IHii;. rl.imbnrazo: 10.5 km S of Caja

l')7(»: Vlalbew & Mathew, 1983; Stroth.M. , «>';:5

Baker & Parfitt, 1986; Bernardello, 1986; Sund-

berg et al., 1986). Most previous report- •
«

-;

that the basic number of this genus is x = 10,

although some variations have been found due to

irregular meiosis (for C. laevigata (Lam.) R. M.

King & H. Rob., 2n = ea. 561, Sundberg et al.,

1986; for C. odorata (L.) R. M. King & H. Rob.,

2n = 58, Ghosh, 1961, n = ea. 31 + 41, King et

al.. 1976). Our count of n = 9 with clear bivalents



Helittntlu-ai: Cor.sprlctio 1 1 -|»<hl imae). with

eight species once included in Espeletia (Smith <X

Koch, 1935) hut separated hy Cuatrecasas ( 1 ^76).

has two chrnmosomallv known species with n = l
(

)

(C. Hmnta(i/«; (Sch.Hip. ex Wedd.) Cuatrec., C.

lliuufoimis (Smith) Cnatrec.; Powell & Cuatreca-

sas, 1975). Our new counts of n = 19 for two in-

dividuals of C. timoten.sis (Cuatrec.) Cuatrcc. are

consistent with these icpoils. \iu.thci generic seg-

regate. Rnilopezia. is known to have n = 19 in R.

hrornelioides (Cuatrec.) Cuatrec. (Powell & Powell,

l

( >7o| and // l'» in .i possible inlergeneric h\hrid

hetween R. fioveosa and Espeletiopsis pannosa

(Slandley) Cuatrec. (Powell & Cuatrecasas 1970;

cited as Espeletia Jlorrosa Espeletia pannosa).

Our count of;/ - 19 is the first for R. Jloeeosa. In

addition. Espeletia hatata has hecn new K counted

as /; 19. The counts for these specie* are con-

seven genera that include species prc\iousl\

placed in Espeletia Mutis ex Humh. & Bonpl. (Cua-

trecasas, 1976). More than 50 species have heen

counted, all as n = 19 (Powell & King, 1969; Pow-

ell & Cuatrecasas. 1970. 1975). Despite the obvi-

ous moiphological differences among these newly

created genera. the\ appeal lo represent a mono-

phvleln mill, flic
|

> 1 1 1 . 1 1 1 v i In hi id hetween two of

these genera underscores their close affinity, as

does the uniform chromosome numher for all spe-

cies of the suhtrihe counted to date. A more taxo-

nomicalK meaningful appnueh might he lo recog

ni/e sections an<l suhgcriera within a diverse single

genus. Espeletia.

Our new count of
' n = 20 for \as(piezia titieaeen

sis is consistenl v\ith previous repoits (I. aehilliai

des (Less.) Less., n - 9. Olsen. 1980; \. anemon-

ifolia (HBK) S. F. Blake, n = 19. Powell & King,

1900; Jansen el al.. 1981: L opposdifolia (Lag.) S.

F. Blake, n = 20. Dillon & Turner. 1982). Dillon

& Turner (1982) suggested that this genus has a

report for V. t

10.

1(1:

rec., n = 40 + fragment, Tui

ner et al., 1967). The hasic numher of this genu

has heen suggested lo he ,v = 10 hy Turner et al

(l
(

»(,7l. (tin new counts horn two different popu

lalions in hcuador for (',. hiixifolia are n = ca. L
and n = ca. 56. which coidd indicate a hasic rumi

her of \ 12. or perhaps dihasic with .v 10 ant

x = 12.

Our counts for Seneeio, one of which is report e<

here for the first time (>'. lereli/o/ms). are cousislen

Willi the previoilslv established basic 1 1 ( 1 1 1 1 1 •< -
1 \

10. although Turner and Lewis (1965) report thre.

African species with 2n = 10 (v = 5). Our conn

of // ca. 20 lor I'entaealia se/eiosa is cousislen

with previous numhers hased on x - 10.

Inuleae. Stuckertiella is a genus with only two

known species, hoth in S. America: >'. eapitata and

N. peregrina Beau\erd (Beamerd. |0|3; Meruniill-

er el al.. 1977). Our count of n = 11-12 for S.

eapitata is the first report for this genus. Camo-
ehaela \- ill. elos,-.| generic relative, itself some-

limes healed .is a section of (.naphalium (Beau-

verd, 1915). Tin- hasic chromosome numher of

(inaplndinm sensu lalo is siiggeslcd as x = 7, a

Ijabeat: Our count of n = 9 for Erato sodiroi

is a new level for the species, which has heen pre-

viously counted as n II (Sliother and Panero.

1991). While our count and that of Olsen (1980)

for E. polvninioides DC. support the suggesiion l»v

Hohmsonet al. (D85) that ihe hasic numher ol this

genus is x = 9. additional re|>orts for E. polym-

nioidcs of n = ca. 11 (Sundherg & Dillon, 1986)

from material taken in I liianuco. Peru, and 'In =

ca. 20 with possible multivalents from Ecuadorian

material (Strother \ Panero. 1991) could point to
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WOODANDBARKANATOMY Lin jin->

OF NOTHOTSUGA Wang Fl

(PINACEAE) 1

hsiung(F. //. Wung,^

I has iiriKiiit- characteristics e

1 the wood, together with re:

..ii II, >,!,;!<; K«- -. \ K.m/ i

Nothotsuga Hu ex C. N. Page is a monotypic

genus and one of the rare g\ mnospei in- endemic

to China (Page, 1988). It is an evergreen forest tree

up to about 30 m I i--l . di-lr I.. il> <! in a few restrict-

ed areas of Cm/ n II ' in >\ I* n

jian provinces of ( lliina (Fig. I). With (limine- in

the ens uonmcnl in i > - I. i i I n in i

I \. and it is con-

sidered an end n •
I |»l i i< hunk of < s

tinetion (Fu & Jin, 1992).

\i>thols„gd was first described by Cheng (1932)

as a new species in Tsuga. Hn (1951) placed il in

a scpaiati ^enu- \ <, <
i die hasis of its

i i ni r
'<

i in I ii .il in hill i

i the position and

•n nphol ._«. .1 ll , f. m il ^. wliu h differ maik-

H i

-
II. Se\( lal \ I. ,\s

ahont its svsteni i i >n n < \pr< ss< .1

Causseu |1' )(»(>) treated it as a generic iiitermed late

hi l\\. « ii Is,,l',: in !

'
i n- '

s'/.s (I ran< h I I'm i'u / 1

ters as its likcK parents. Cheng cV Fu (1978) con-

sidered il to he a section nnik i J'sn^u I",- • < ill

Page (1988) supplied the Latin description of the

genu- \ • v
, c I i . I I il> Hi - |> ihh til •

the genus as a i i- ml n idi nl I

i II

comments about the differences between Notho-

ind i ill ii;tro\crs\ still re-

mains, since little evidence from comparative stud-

ies is available.

In this paper, the wood and bark structures of

"»
•

i i I. i has. d on oIim'i

vations of both light (KM) and scanning electron

microscopy (SEM), and a comparison helv\eeii

i i elated taxa is made in order

to evaluate tin - mali< po
i i

I I

'in fid in Finai eae.

Matekials am) Minions

Wood and bark samples were obtained from two

different trees grown in the subtropical region of

China. The first w -
I m i Inn in- trunk of a living

tree occun ing iinM.ralb m I iarichi c cou.-ih ol I- n

nan province, fins sample was immediately fixed

in FAA. The second, an air-dried sample from a

wood disc, was < kj i ,-d linn 'I < wood i nllcction

of Fujian Forestry College.

Wood samples were boiled in water and then sec-

lioned on a slidii ,• i ii< rotom- II. r Ik m; tci nils w< :

sectioned after penetration with polyethylene gly-

col. All sections were stained with salranin and

mounted in Cai ! i > II m Ma< cialions were

made according to Franklin's (1945) method and

mounted in glv itative data were

based on 30 measurements per sample. 1 or SK\1

analysis, small blocks about 1 to 5 mmin il i< kness

were cut off from both wood and bark samples. The

cleanly cut with a new razor blade. They were then

soaked in a 20' '

until the surface lost color (Exley et al., 1977), fol-

lowed by washing in running water. After delndra-

tion through a graded alcohol series, they were

mounted on slain- ; ml <-..atc«: a illi carbon and gold

in a high vacuum evaporation unit. They were ex-

amined at 20 kV under a scanning electron micro-

Growth rings are distinct with abrupt transit

from early wood to latewood. Earlywood trache

range from 24 to 37 u>m in tangential diameter ;

from 0.87 to 3.6 mmin length. Tracheid cross-s

Missoi iti Bot. Gard.


